Introduction
Cloud optical depth and effective radius are key properties of clouds.
The ability to accurately measure the cloud optical properties is limited, especially for the optically thin clouds (LWP < 100 gm-2) .
Thin-Cloud Rotating Shadowband Radiometer (TCRSR) is developed for simultaneously measuring the optical depth and effective radius of thin clouds.
Retrieval Algorithm
Retrievals of cloud optical depth and effective radius from Thin-Cloud Rotating Shadowband Radiometer The TCRSR scans across the sky from one side to the other side. For the Sun-sensor direction ( ), the measured radiance ( ) contains both attenuated solar beam and forward scattering components. The effective radius and optical depth can be evaluated as the least squares minimum of the difference between the measured and modeled radiances in the above equations. 
Calibration and Pre-Processing

Retrieval and Evaluation
Sensitivity studies
After carefully calibrating and pre-processing, our results indicate that TCRSR is able to retrieve simultaneously cloud optical depth, effective radius, and LWP for optically thin water clouds. The retrieved cloud properties show reasonable agreements with other measurements even for this complicated situation (thin ice cloud over lowlevel water clouds).
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Comparison of cloud effective radius with a narrower shadowband (a), a fast rotating speed (b), and without ice cloud considering (c).
[b] [c] Cases from 19:30 to 22:30 UTC On July 3, 2008 at SGP site.
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